B ack injury among nurses engaged in direct care in hospitals has been shown to be a primary occupational health concern. The primary agent of back injuries among nurses has been reported to be moving clients. This descriptive, cross-sectional survev examined the prevalence of prescribed lifting behavior and the characteristics of the nurse, the client, and the environment thought to influence that behavior.
The researchers observed 178 female registered nurses employed in four community hospitals move clients in bed and later asked them to complete a questionnaire. Only 2% of the nurses moved clients in the prescribed manner.
It is evident from this study that registered nurses do not move clients as they have been taught. The question is, "Why?". Though thought to be safe, healthy environments for clients, employees, and visitors, hospitals actually trail industry in work injury prevention (Seidlitz, 1981) .
According to National Safety Council estimates, the injury rate among hospital employees is twice that of employees in other service industries (Stellman, 1982) . In 1984, employees at the Kansas University Medical Center accounted for 16% of the 5,900 workers' compensation claims filed by Kansas state employees. However, medical center employees represented only 8.8% of the state employee population (Neuberger, 1988) .
When various departments within the hospital are compared in relation to injury rate, nursing personnel are found to have a disproportionately high number of accidents and injuries The primary agent of back injuries among nurses has been reported to be moving clients. (Hoover, 1973; Lewy, 1981; Stellman, 1982; Trascz, 1983) . For example, a study at Columbia University Medical Center found that nurses reported 60% of the incidents but accounted for only 33% of the work force (Lewy, 1981) . Injuries to nurses include punctures, contusions, abrasions, lacerations, burns, sprains, and strains (Douglass, 1971; Hefferin, 1976; Neuberger, 1988; Quinn, 1988; Stellman, 1982; Wilkinson, 1983) . While some of these injuries may be minor, resulting in no lost work time, strain injuries often lead to absenteeism and medical disability.
The back is a primary site of strain injury for nurses (Ferguson, 1970; Hefferin, 1976; Hoover, 1973; Neuberger, 1988; Raistrick, 1981; Stellman, 1982; Stubbs, 1983) . A leading cause of lost work time for nurses is back injury, and the trigger event for the majority of these back inj ur ies is moving clients (Klein, 1984; Stellman, 1982) . Other events such as lifting inanimate objects, slipping on wet floors, and perhaps even sitting in certain postures may contribute to the high incidence of back pain and injury among nurses, bur lifting clients has repeatedly been shown to be an antecedent event (Clever, 1981; Ferguson, 1970; Harber, 1985; Hoover, 1973; James, 1983; Owen, 1982; Torme-Krajewski, 1987) .
Because back pain and injury related to client lifting is an occupational concern for nurses, a study was devised to describe the lifting behavior of nurses. Further, hypothesized antecedents of prescribed lifting behavior were studied in an effort to identify possible preventive strategies to reduce back injuries and back pain. A conceptual framework based on the work of Such man (1961, 1965) and Heinrich (1959) links possible antecedent variables (nurse, client, and environment) with the nurses' lifting behavior. Selection of these antecedent variables was based on previous back injury prevention research (Clever, 1981; Cohen, 1984; Cust, 1972; Dehlin, 1976; McAbee, 1988; McAbee and Wilkinson, 1988; Trascz, 1982; Uhl and Wilkinson, 1987) .
METHOD Sample
A convenience sample offour Midwestern community hospitals was chosen, based on similarity of location, size, and staffing patterns. Every female registered nurse assigned to work the day or evening mean of nearly five years. Clients moved during the observation periods ranged in age from 17 to 98 years, with a mean of 67 years. Fifty-seven percent of the clients were women. Clients weighed between 65 and 450 pounds with a mean weight of 153 pounds. Thirty percent were hospitalized for musculoskeletal problems, 22% for neurological diagnoses, and 19% with cardiovascular concerns. The clients had been hospitalized from one to 46 days with 75% of them having been in the hospital less than two weeks.
Instruments
All of the instruments used in the study were developed by the researchers and used initially in a small pilot study (n = 44). Based on the pilot study, the instruments were revised prior to use in the current study. The lifting behavior observation guide was based on current nursing textbooks and input from nurse experts (Brill, 1980; DuGas, 1983; Ellis, 1981; Harris, 1982; Kozier, 1983; Lewis, 1984; Rantz, 1981; Rosdahl, 1981; Wolfe, 1979) .
The observation was divided into two parts. The environment portion of the observation guide included the height of the bed, the position of the siderails, the position of the head of the bed, the locks on the bed wheels, and obstacles around the bed. The nurse portion of the guide focused on the movement and posture of the nurse: type of shoes; stance; actual movement of body during the lift; distance from the client; and the position of back, waist, hips, and knees.
These observations were coded as (1) for a prescribed behavior such as flexed knees or a 4-to 12-inch stance, and (0) for a non prescribed behavior such as wearing clogs or leaving the bed in the low position. A total score was then computed by adding all 13 behaviors together with no weighting of items. (Items were weighted equally due to a lack of theoretical studies in this area.)
A 12-item Likert-type scale was developed to determine each nurse's attitudes regarding her susceptibility to back injury, her ability to prevent back injury, and her perception of the importance of prescribed lifting behavior in the prevention of back injury. The items on this instrument closely resembled the items used by Such man (1965) in his study of sugar cane cutters in Puerto Rico. The revised instrument yielded an alpha coefficient of 0.51 (n = 155).
Nurses' perceptions of teamwork on their respective units was measured with a lO-item Likerr-type scale. The nurses were asked to respond to items dealing with the need for assistance in moving clients, the difficulty in securing that assistance, and the quality of coworker assistance. The alpha coefficient for this revised scale was 0.80 (n = 155).
Six four-option, multiple-choice items were devised to test the nurses' knowledge of prescribed lifting behavior. These items were formulated in tandem with the observation guide, that is, the behaviors recorded on the observation guide were tested cognitively on the knowledge questionnaire. Test-retest reliability was assessed by giving the test to 39 graduate nursing students at a midwestern university. The test was repeated three weeks later with 27 students completing both tests. The stability coefficient for the instrument was 0.40.
Research Assistant Training
Two registered nurse research assistants were hired to assist in data collection. Each was assigned to a hospital near her home where she was not employed. The assistants were trained by discussing a manual that outlined the study procedure and the criteria for scoring the observation guide.
The researcher collected data with the assistants on the first and last days of their data collection periods. This resulted in 20 jointly collected observations with the first assistant and seven jointly collected observations with the second assistant. These data were analyzed using Pearson product moment correlations for the total set of items and subgroupings. The reliability coefficient for the total tool was 0.36 for the researcher and the first assistant and 0.34 for the researcher and second assistant.
Procedure
On scheduled days, each observer secured the written consent of all female registered nurses on a specific nursing unit and then stationed herself centrally on that unit. When a nurse was ready to move a client in bed, the nurse notified an observer. Sometimes moves-in-progress were discovered by the observers while walking about the unit.
Each observer stood at the foot of the bed and the movement was recorded using the observation guide. Observed movements included pulling clients up in bed, moving clients to the side of the bed, and turning clients onto their sides. One observation was recorded for each nurse. Following the observation, the nurse was asked whether her assignment that day was light, heavy, or average, and a precoded questionnaire was given to her in an envelope with a return date printed on it. The age, diagnosis, weight, height, and admission date of the client were then gleaned from the chart.
The observer returned to the units a few days after the observations were completed to retrieve the questionnaires. Missing questionnaires were sought by contacting the nurses personally and asking them to complete the questionnaire. The response rate in all four hospitals was greater than 80%. Data collection was completed within one month. Table 1 displays the number of nurses who were observed completing each behavior as prescribed. Prevalence estimates for prescribed lifting behavior using the full 13 items as well as the two subgroupings (environment and nurse) were also Wachs and Parker-Conrad calculated.
RESULTS

Description of the Nurses' Lifting Behavior
Only three nurses (2%) completed all 13 behaviors as prescribed. Fourteen percent of the 178 nurse observations were scored as being prescribed on all environment items (bedwheels locked, obstacles removed, bed raised, head of bed flat, and siderails down). Ten percent of the nurses completed the remaining items as prescribed (flat or lowheeled shoes, stance, rocking motion, positioned near the client, straight back and waist, and flexed hips and knees). The last four items (position of the back, waist, hips, and knees) were all scored as prescribed for 17% of the nurses observed.
Description of the Antecedent Variables
Nurse Variables. Seventy percent of the nurses reported that during the previous three-year period, they had attended an inservice program that had focused on back injury prevention. When asked about their Finally, 7% of the variance in posture score was explained by whether the client assisted the nurse during the move and the client-staff ratio. Posture scores were lower if the client assisted the nurse and on units with smaller client-staff ratios.
DISCUSSION
client load on the day they were observed, the majority of nurses reported their assignments to be average (see Table 2 ).
Scores on the Attitudes Toward Safety and Back Injury Prevention scale tended to be high, indicating that responding nurses reported personal responsibility to prevent injuries (see Table 3 ). The items that measured nurses' knowledge of body mechanics showed that not all nurses were familiar with the principles of body mechanics (see Table 3 ). Only 14% of the responding nurses answered all six questions correctly.
Client Variables. Nearly half of the nurses were observed pulling clients up in bed. Three-quarters of the clients did not assist in the moves (see Table 2 ).
Environmental Variables. The majority of observations were made on general nursing units (medical, surgical, oncology, rehabilitation, orthopedic) (see Table 2 ). Observations were collected every day of the week and were evenly divided between the day and evening shifts. The majority of units were adequately staffed at the time nurses were observed moving clients in bed (see Table 2 ). The client-staff ratio ranged from 1:1 to 6.5:1 with a mean ratio of 3.4: 1.
The vast majority (92%) of the observations showed at least one coworker assisting the study nurse in moving the client. One nurse used a mechanical device to assist in the movement. However, only 3% of the nurses moved their clients without either coworker or client assistance. The instrument developed to measure nurses' perceptions of teamwork on the unit registered scores indicating a perception of cooperative rather than isolated practice in moving clients on their units (see Table 3 ).
Relationship Between the Antecedents and Nurses' Lifting Behavior
Pearson product moment correlations were computed for each of the continuous predictor variables and lifting scores. One-way analysis of variance was used to determine significant relationships between categorical variables and lifting scores. The lifting scores were then regressed on the significant predictor variables.
Total lifting score was regressed on the significantly correlated predictor variables, nurse's age and type of client move (see Table 4 ). The total lifting score was better for younger nurses and when the client was being pulled up in bed. These two variables explained 7% of the variance in total lifting score. Unit type and nurse's age explained 12% of the variance in environment score. Again, the score was better for younger nurses and scores were also better on critical care units.
Two other variables, assignment level and weight-height ratio of the client, were significantly correlated with the environment score but dropped out of the regression equation. Ten percent of the variance in nurse score was explained by the type
Prevalence of Prescribed Lifting Behavior
The data show that registered nurses do not move clients in bed as they have been taught. Beds are not raised to near waist height, siderails are not lowered, nurses do not use the motion of their body in moving clients, nor do they flex their knees, allowing their legs rather than their backs to take the bulk of the strain.
While back injury is believed to result from many factors, nurses in this study, as well as in other studies, have cited moving clients as a primary cause of back injury (Clever, 1981; Ferguson, 1970; Hoover, 1973; James, 1983; Owen, 1982) . It would seem prudent, then, to ascertain why prescribed lifting behaviors are not used and to develop strategies to increase the prevalence of prescribed lifting behavior.
Antecedents and Prescribed Lifting Behavior
Five variables explained significant variance in lifting scores. However, less than 15% of the variance in any of the scores was explained by these predictor variables. One obvious reason for this may be the absence of significant predictor variables. Measurement error also may have obscured existing relationships.
Those nurses who pulled clients up in bed instead of turning them or moving them to the side of the bed had higher lifting scores. This may be explained by the greater reaching distance and thus the greater back and waist flexion involved in turning or moving clients to the side of the bed When a client is pulled up in bed, the nurse is usually within 8 inches of the client and, with the use of lift sheets, even a low bed need not result in great flexion of the nurse's back. Total lifting score was also significantly related to nurse's age, with younger nurses having higher scores. It is hypothesized that over time nurses develop their own techniques for moving clients based on personal experience and unit or hospital norms. These techniques may not follow the principles of prescribed body mechanics taught in nursing schools today. It is also important to note the relationship between age of the nurse and other variables such as type of unit and weight-height ratio of the client.
Younger nurses were more likely to work in critical care units than older nurses, and clients on critical care units were more likely to weigh more per inch of height than clients on general nursing units. Thus, younger nurses were in an environment where clients were very ill and very heavy.
In the critical care units, beds were often left in the high position because of the client's need for numerous, frequent procedures as well as the usual confinement of clients in bed. The clients were often unable to assist in a move, which, along with their weight, necessitated prescribed body mechanics to protect the nurse from back injury and also to provide the necessary leverage.
Similar reasoning could be used to explain the relationship between age of the nurse, type of unit, and environment score. Since critical care beds are often left in a raised position at all times, nurses working in critical care units may be more likely to lower the siderails prior to moving a client, thereby achieving a higher environment score. Again, age of the nurse in relation to environment score may be explained by years of faulty habit or more simply by the age of the nurses who staff different types of units.
The nurse score, computed by adding items related to the movement and posture of the nurse, was explained by the type of client move-ment and the client-staff ratio. Again, the nurses observed pulling clients up in bed scored higher on the nurse items than did nurses who were observed turning clients or moving them to the side of the bed. This may be explained by the difference in client position relative to the nurse in each type of movement and in the use of lift sheets when pulling clients up in bed which may negate the usual strain on the nurse when the bed is left in the low position.
The nurse score was also influenced by the client-staff ratio on the unit at the time of data collection; the more clients per staff member on the unit, the higher the nurse score. The opposite relationship has been hypothesized, namely a high clientstaff ratio would be related to lower nurse scores. The explanation for this relationship is not clear.
The posture score was best predicted by client assistance and clientstaff ratio. Those nurses who secured client assistance in the move had lower posture scores than those nurses who moved clients who could not or did not assist or those who were comatose. This may reflect the nurse's assessment of the situation in that when the client is well enough to assist and the resulting workload is thus diminished, the nurse is not as particular in using prescribed lifting behavior as she is when the workload is heavier.
It may well be that this thinking is at the root of the back injury problem. If nurses decide, based on their assessment, not to use prescribed lifting behavior, they may substantially increase their risk of injury should that assessment be faulty or should the client or the environment create an unexpected, unpredictable situation. While it is unlikely that using prescribed lifting behavior would eliminate all injuries, prescribed behavior may significantly decrease a nurse's risk of injury should an unexpected situation arise. Again, the explanation for the relationship between posture score and c1ientstaff ratio is unclear.
RECOMMENDATIONS Education
The low prevalence of prescribed lifting behavior observed in this study indicates the need to review nursing curricula content and teaching strategies. Specifically, content related to body mechanics and the moving of clients needs to be scrutinized.
For example, are body mechanics being taught in relation to the proper method of lifting a box from the floor and carrying it across the room or in relation to pulling, pushing, and roIling clients?
Are students receiving classroom, laboratory, and clinical instruction regarding moving clients? Do faculty share a commitment to safe nursing practice, and do their actions exemplify that commitment? Finally, are prescribed lifting behaviors taught not only as foundational to quality nursing care but also in relation to occupational health concerns of the registered nurse?
Historically, nurses have allowed harm to themselves in the process of caring for their clients. Today, nurses
The low prevalence of prescribed lifting behavior observed in this study indicates the need to review nursing curricula content and teaching strategies.
are more aware of the health hazards in their workplaces and many take preventive action to maintain their own health as they assist their clients in regaining, maintaining, or attaining optimal health status.
Practice
In practice settings, what strategies could be instituted to increase the prevalence of prescribed lifting behavior and decrease the incidence of back pain and back injury? Based on the knowledge portion of the study questionnaire, it seems advisable to assess the understanding of body mechanics by nurses engaged in clinical practice. Demonstration and return demonstration of moving situations in a laboratory setting may also be beneficial.
As Zohar (l980a) found in general industry, when workers perceive a commitment to safety on the part of management, safe behavior increases. That commitment could be translated into nurse-manager instruction and feedback regarding prescribed lifting behavior on the unit. Including safety behavior, particularly prescribed lifting behavior, in the yearly evaluation and rewarding nurses for their efforts could be effective intervention strategies.
Prescribed lifting behavior alone will not eradicate the back injury problem among nurses. Providing an exercise program to strengthen back, leg, and abdominal muscles in an effort to reduce the risk of pain and injury regardless of the situations encountered might also indicate the institutional concern for and readiness to deal with the back injury problem.
To impress nurse-managers and staff nurses with the serious nature of occupational back injuries, billing each unit for the cost of each back injury that occurs on that unit could be undertaken. This awareness strategy might encourage nurse-managers to engage in staff nurse evaluation and in prevention programs that would not only lower the risk of injury to their staff members but would also lower the cost to their units.
Another feedback mechanism is the coworker approach. Staff nurses are responsible for providing feedback to other nursing personnel regarding their body mechanics and preparation for moving and transporting clients.
On an administrative level, it is important for nurse-executives and occupational health professionals to look at the changing client population and current cost containment measures. Though the numbers of clients may be declining, the health status of hospitalized clients may actually demand more staff than before.
Without adequate staffing, does the hospital actually payout more money in payments to nurses disabled by back injury? Could nonprofessional staff be used as truly assistive in obtaining devices and providing assistance to move and transport clients?
The development of unit communication systems that reduce the time and energy spent in securing assistance seems imperative. Many of the communication systems observed during the course of the study were disruptive, ineffective, or extremely complicated to operate, all resulting in nurses returning to the time-consuming search for a coworker to assist with the move.
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Research
The immediate need in occupational health behavior research is for reliable and valid instruments. The observation guide used in this study has been revised to include only eight behaviors, and reliability estimates are currently based on 90 additional observations of registered nurses made by pairs of observers. A videotaped training program has also been developed in an attempt to deal with the interrater problems identified in this study (Wachs, 1986) .
Future studies need to address possible intervention strategies aimed at increasing the incidence of prescribed lifting behavior among nurses. Single-case experimental designs, used in several occupational safety studies (Chhokar, 1984; . Cohen, 1984; Komaki, 1978 Komaki, , 1982 Ramsey, 1983; Zohar, 1980b) , have tested a variety of innovative interventions. Nurse-manager feedback combined with instruction might offer a starting point. Muscle strengthening exercise programs and altered staffing patterns might also be logical treatments for the back injury problem. Finally, nurses in many settings, not only the hospital, are at risk for back pain and back injury. Again, lifting behavior may be a primary etiologic factor. Therefore, descriptive data related to nurses' lifting behavior in nursing homes and in clients' homes are essential. Programs similarto the ones developed for hospitals could be attempted in these settings as well.
CONCLUSION
Back pain and injury among nurses working in hospitals is of concern to occupational health professionals. Lifting behavior has been identified as a primary cause of these injuries. This study attempted to identify 
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3.
Nurses continue to experience back pain and injury as a result of occupational stressors, with most attributed to lifting clients.
Research found that only 2% of nurses lifted clients as prescribed by current nursing textbooks.
Nurses' lifting behavior was related to the age of the nurse and the type of client movement.
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